ABSTRACT: Based on the Pareto inferior sorting and analytic hierarchy process (AHP), a kind of multiobjective evaluation index system for university teachers' evaluation is constructed. The system introduces in inferior sorting from the theory of multiple objective, using analytic hierarchy process in the system of the second and third floors index, and using an inferior sorting method in a layer of index (subgoal layer) to choose winners, which can ensure that the object does not inferior to others. In the empirical analysis, compared with the traditional weighted method, multi-objective evaluation index system can be more objectively review object for comprehensive evaluation.
INTRODUCTION
Teacher evaluation will be defined as an organizational capability by American scholar. Through a comprehensive judgment of the behavior and ability of teachers to determine the appointment and continuing appointment [1] . In recent years, governments have developed science teacher evaluation system to ensure the quality of education and improve the quality of teachers [2] [3] .
When building various types of evaluation system, more and more scholars have used a variety of modern, intelligent evaluation methods to carry out. Analytic Hierarchy Process (AHP) has systemic, simple, flexible features, and is suitable for integrated use with other intelligent evaluation method. For example, the combination of the AHP and fuzzy method is applied to high-tech research evaluation [4] ; Comprehensive Fuzzy-AHP to build a multi-level comprehensive evaluation method [5] ; Grey incidence analysis on influence factors of online auditing performance assessment [6] ; Health state assessment of water-based system for Dongjiang basin based on rough set theory and set pair analysis [7] . In the study of teacher evaluation system, scholars have made some useful exploration: LIU et al have combined gray theory and AHP to apply to evaluation system of university teachers [8] , and WANG et al have constructed a new teacher evaluation model with the idea put forward fuzzy mathematics and gray system theory into analytic hierarchy process [9] ; From the internal structure of human capital, members contribution of the research team have evaluated [10] .
In summary, the majority of scholars often use weighted summation manner of the level indicators of different dimensions to build tiered evaluation system. They fail to take account of its heterostructure of different quality indicators, less use of Pareto ranking approach to select appraised. This paper introduces the intelligent multi-objective optimization methods in the theory of non-dominated sorting based multiobjective theory (Pareto ordering) and Analytic Hierarchy Process (AHP) to establish evaluation index system, and the practice is applied to teacher evaluation.
MULTI-OBJECTIVE EVALUATION INDEX SYSTEM OF UNIVERSITY TEACHERS
The university teachers' professional ability is divided into basic quality (G 1 ), the education teaching ability (G 2 ), innovation ability of scientific research (G 3 ). Aiming at the three teachers' professional ability, the system formulates corresponding subgoals, and constitute the subgoal layer of a multiple objective evaluation index system of university teachers. According to professional features and requirements the system builds the rule layer of the secondary and tertiary indicators. Specific college teachers layered evaluation index is shown in table 1. The evaluation index system of university teachers think that the primary index as the subgoals. If their subgoals are computed by simple sum, or a weighted sum, the way does not effectively show different properties of each subgoal. If they are evaluated completely by the expert group in the meeting, because of various subjective factors, it is difficult to gain a objective and fair evaluation. Using Pareto sorting method of multi-objective optimization in subgoal level, comprehensive ranking selection of evaluation object, the system can achieve a more scientific to teacher's value judgment and evaluation.
The overall goal of the system as a multi-objective optimization problem, one objective function for each sub-goal. Under the subgoal level (secondary and below index) the system use AHP method and the 1-9 scale method to conduct quantitative research. After obtaining each individual sub-goals score (objective function value) by AHP, the system use Pareto sort of thought to select better teachers. An expert on the scientific research aspects of the I 6 to the I 8 index score as an example: 
Calculating the index weight of each layer
Through the statistics and calculation in accordance with the above method, we can get the specific weight of all index on layer 2 and layer 3, and integrate experts' results to get the final weight values: 
Using the Pareto sorting into title promotion
Sub object layer has a total of three indicators, in the layer using non dominated sorting method (a multiobjective method) to select the better.
Multi-objective optimization problems including objective function, decision variables and the domain, its general structure is as follows:
n R X  for a vector with n decision variables, it constitutes the decision space, X jmin and X jmax as its upper and lower boundaries.
for the vector with m objective function, it constitutes the objective space.
In this paper, the basic definition of multi-objective optimization is commonly used in the following:
Pareto dominance: solution X 1 Pareto dominates X 2 (X 1  X 2 ), if and only if at the same time 
Empirical analysis
Extraction ten teachers (T1-T10) with the same professional title from the evaluation database, the pass rate is set to 40%, and the results obtained by Pareto non dominated sorting are shown in Table 3 . System can get index weight of layer 2 (I 1 -I 8 ) by weighted-calculation of index of layer 3. Further, through weighted-calculation of index of layer 2 the system can get the sub goal scoring (G1-G3), as shown in table 4: T1 51 81 61 68 63 76 79 71 70 63 76  T2 85 80 93 90 93 60 59 35 81 92 54  T3 80 72 85 82 57 65 62 51 75 68 61  T4 81 68 77 77 45 58 60 71 72 58 62  T5 77 77 74 82 30 53 49 47 77 49 50  T6 68 85 82 73 39 59 42 32 79 55 44  T7 74 81 77 71 71 67 37 42 78 72 47  T8 87 84 78 77 71 74 70 60 85 73 69  T9 76 77 78 84 77 88 80 76 77 78 81  T10 73 86 78 78 76 79 72 69 81 77 73 The following graphical way to represent sub-goals of individual teacher from Table 4 , as shown in Figure  1 . T1  T2  T3 T4  T5 T6  T7  T8 T9 T10 teacher score G1 G2 G3 Figure 1 . Sub-goal scores column chart of individual teachers According to 3.2, Pareto non dominated sorting of individual teachers, the system can get the set of noninferior solutions for (T2, T8, T9, T10).
Calculating by using the traditional Weighted statistical methods for sub goal layer (with weight is 0.2, 0.3, 0.5), we can get the top four (T9, T10, T8, T1).
The main difference between two is that the former has selected T2, the latter has selected T1.
Analysis of the various sub-targets ranking in groups about T1: tenth place in basic quality (G 1 ), seventh place in the education teaching ability (G 2 ), second place in the innovation ability of scientific research (G 3 ). For T2: second place of G 1 , first place of G 2 , seventh place of G 3 . Learned from the comparison, T2 has excellent ranking of two sub goals, and T1 has two sub goals ranked poor. But the traditional method will select T1 teacher, and T2 will be eliminated.
CONCLUSION
By using simple summation or weighted sum of sub goals the traditional method can't show good performance of different nature of sub goals. This paper uses the Pareto non dominated sorting, and the first comparison occurred within each sub goal is the comparison of indexes of internal similar. Further, by using non dominated sorting in the global, the selected object is not inferior to other objects.
Therefore, based on the Pareto inferior sorting and AHP, this paper has constructed a kind of multiobjective evaluation index system for university teachers' evaluation. The empirical analysis shows that the method has certain advancement, which is worth further exploration and research in selection work.
